The structure of glasses in the system of xCeO 2 (100 − x)B 2 O 3 , x = 30, 40, 50 mol% CeO 2 has been explored for the first time by correlation between data obtained from XRD, FTIR and B nuclei upon exchanging B 2 O 3 with CeO 2 confirms that the central boron atoms would be coordinated with tetrahedral cerium atoms as second neighbors. The X-ray diffraction of cerium rich glass is clearly indicated that the formation of crystalline phases refers to CeO 4 , CeBO 3 and Ce(BO 2 ) 3 species.
luminescent, scintillators and dielectric, optical and electronic device are highly related to structural role of CeO 2 in glasses.
Addition of a network modifier to B 2 O 3 is reported [20] In this regard, few structural studies on binary cerium borate glasses have been done [5] [9] [12] [25] . Changing in cerium environment around boron central atoms explains the dominant role of cerium oxide when it enters to the glass matrix as a glass former. Cerium thus behaves more as a glass modifier in low cerium content and plays the dual role at higher CeO 2 concentration.
It is aimed in the present study to determine the structural role of CeO 2 in cerium rich glasses by using the advantage of NMR spectroscopy, since to our knowledge, no studies in this regard have been carried out.
Experimental Details

Sample Preparation
The glass samples have been prepared by the normal melting method using cerium oxide (CeO 2 ) and boric oxide (H 3 BO 3 ) as starting materials. The appropriate amount of high purity chemical compounds were well mixed together to obtain fine powder. The batch mixture was then transferred to an alumina crucible and fused in an electric furnace. The melting process was carried out at different temperatures ranging between 900˚C and 1450˚C depending on the glass compositions. The melt was stirred several times until a complete homogenization was obtained. Each melt was then poured on stainless steel plate and pressed by another plate to take the final shape.
Measurement Tools
X-Ray Diffraction (XRD)
XRD measurements were carried out on powdered samples at (Metallurgical Institute, El-Tebbeen-Helwan) using a BrukerAxs-D8 Advance powder XRD system with a Cu Kα radiation (λ CuKα = 0.1540600 nm).
The range of the diffraction angle (2θ) is changed from 4˚ to 70˚ using a dwell time of 0.4 seconds. . Each sample was mixed with KBr by the ratio 1:100 in weight and then subjected to a pressure of load of 5 tons/cm 2 to produce a homogeneous pellet.
11 B NMR Measurements
The infrared absorbance measurements were carried out at room temperature immediately after preparing.
The spectra were corrected for the background and the dark current noises using two points baseline corrections then were normalized by making the absorption of every spectrum varying from zero to one reported in arbitrary units. groups have the priority to combine together with B atoms and form an ordered structural chain in Ce-O-B linkages causing an increment in crystallization.
Results and Discussion
X-Ray Analysis
These considerations are further supported through comparison between XRD pattern of pure CeO 2 as shown in Figure 2 and that of cerium borate glass containing 50 mol% CeO 2 . Both spectra offer sharp diffraction lines ranged between 25˚ and 35˚. On other hand, the intensities of diffraction patterns of cerium borate glass are appeared to be lower than that of pure CeO 2 . In such a case, the distribution of the accumulated CeO 4 units within the amorphous borate structure units may play the role of lowering the crystallinty. As shown in Figure 3 , the lower value of CeO 2 (30 mol%) will affect the spec- where the shoulder at about 1600 cm −1 is assigned to Ce-O vibration in phase rich with cerium borate mixed units.
11 B NMR Spectroscopy
Conclusions
The structural features of cerium borate glasses correlated with CeO 2 role have been investigated via different tools. The following conclusions can summarize the observed new features.
• XRD results revealed that, crystallization would take place in glasses with 50 mol% CeO 2 . In such a glass, the principal crystalline phase is assigned to 
